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BIAC I{ilAWK EilG ITIEENITIG, CO,
Rt. 1, Box 146-H5 - Helper, Utah 84526 - Telephone (BO1) 637-2422

C o a l  P i l l a r  S i z i n s  -  G e n w a l  l . l i n e

Scope:  Tn is  repor !  i s  p resenfed  a t  tne  reques ' .  o f  lu ' r r .  i i l I  i r ' o len  o f

G e n w a  I  C o a  I  O o . .  S p e c i f  i c a 1 l y ,  3 l . e c k h a w k  E n g i n e e r i n E  i , r a s  a s k e d

t o  e v a l u a L e  I n e  f e a s i 5 i l i : y  o f  u s i . : r g  6 0 r x 5 0 r  c s n . , s r s  o n  t i r e

ent r ies  and roc ts  .o ro jec ' ,eC fo r  fu iu re  n in ing  in  ihe  Ger .wg l

l . l i n s ,  a n d  t o  c o n ? e r e  e x t r a c r - i o n  r a i i , o s  u n d  p i I l E r  s t r e n g l i . r s

w i t n  i n e  p r e s e n t  S C t x  8 C t  c e n t e r  , : r c  j e c l i . o n s .

P  r o c e  d u r e  : V a r l o u s  . o i l I a r  s i z e s  w e r e  e v a l u a t e d  a L  c o v e r  d e g L i : s  o f '

T C C t  a n i  I L C C T  .  a  f t ^ c L o r  o f  s a f  e i y  w a s  
. t r r € D  

c e l c u i a t e d

f o r  e e c i r  o f  t n e  p i l I a r  s i z e s ,  a r r i  r - r r i s  s s f e t i ' f s c t g r  r r u s

r e l e l e d  t o  f h e  r c l a i i v e  i : ! i ) o r t e r : : e  a n d  l o n g e v i i y  o f  t i r e

p r o  j e c t e r i  : n i r r i n g  a r e a s  ( i . " . - i i a i n s  v s .  R : c . n s ) .

C r i i e r i a :  I : : e f  o 1  i o u i e g  c r i t , e r i e  v r e r e  u s e d  i n  
" i : e  

e v a  1 u : :  t i c n :

, ' o l r r e s s : v e  s i r e : : g i : r  o f  t : e  c o a l  -  I 4 C 0  p s i .

i ' l o i e :  J o : : p r e s s i v e  s ' - r e : : g ' , : - , s  o f  c o a l s  i n  t n i s  a r e a  a r e

h i g l l y  v e r i e c l e  a n i  c e y  r u r r  f ' r o m  1 2 C C  t o  I S C O p s i ;

however ,  a  conserv t^ i i ve  i igure  o f  I t tCL ps i  i r r rs

b e e n  a s s u n e d  d u e  t , o  u n a v c i l a c l e  L e g L  d a t a  f o r

t h i s  o i n e .

l . l i n ing  . i .e igh l  -  5 r .

En l ry  i , ' i d lh  -  2C t .
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BIACKilAWK EIYGINEENITIG, CO"
Rt. 1, Box 146-H5 Helper, Utah 84525 felephone (8O'l) 637 -2422

(4 )  i . i i n i tun  accepta . r le  sa fe iy  fac to r

( ) )  l l i n j , raum acceptab le  sa fe t i ;  f ' ac to r

(o )  l ia in  Ent r ies  a re  assuned to  hsve

grea+-er  than 2  ] ,ears .  (Long Tere)

( 7 )  R o o o s  w l l l  o e  d r i v e n  a n d  l e f t  o r

a f te f  {gys} r . ^ - - -+  /  q i .  ̂ -+  ne f : r )  .

( B )  O v e r b u r d e n  D e n s i t y  =  l l + t  I b s . / f ' - .

o f  o v e r a u r d e n .

f o r  v le in  en t r i es  -  L . ) .

f c r  P .ocas  -  I . r .

i , o  reaa ln  i n  p iace

p i l l a red  sho r t l y

4'  o r  l . O  p s l  p e r  f o o t
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I
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BIACKTAWK ENGITIEENIIYG, CO,
Rt. 1, Box 146-H5 - Helper, Utah 84526 - Telephone (801) 637-2422

E q u a t i o n s  f o r  P i l l u r  3 i z e
and

Safety Factors for Ger: ,waI l t l lne

Coe l  S l reng"h  -  1 /+O0  ps i .  =  C

P i l l a r  S ' , reng ' :h  -  CO =  C  ( .774  +  .???

Co = Pi l  lar  Sonpress i ' . 'e  St reng ' "n
l { '  =  \ { id th of  p i l lar
i {  =  l le ight  o f  P i l ler

R e c o v e r y F a c t o r - R =

Area of Entry
Recovery  Fec tor
To ' "a I  i rea

Ssf  ety  Fect ,or  -  F.  S.  = 
.Cp 

(  I -R)  /  Su

Ca = Co:aPress ivo S+,rength of '  P i I  Iar
R'  = Recovery Fuctor
5v.  = Ver t ica l  S l ress = Jverburden Thickness x  Densiby
F .5 .=  Fac to r  o f  Sa fe ty

[Rock  ] . iechsn ics  and tne  Des i :n
and Duva i  ) . ,  (pp. ,4t- i4r)  .  

-

t r l ' i i n in6  ing inee r ing  Hendbook ' r  ,

, i { .  \
\ , ; )  )

o f  S l ruc iu res  in  Rockr r ,  oy  Ocer | -

Vo l r .noe I1  ( i rp .  / - / to  to  7 -4r ) .
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BIAC KTAWK EilGITIIEENIIYG, CO,
Rt. 1, Box 146-H5 - Helper, Utah 84526 - Telephone (801) 637-2422

d q l n ' r ' l  c f i a n e

I t O r x  4 O r  p i l l a r s  ( 6 C r  C e n t e r s \

C: I /+COps i ;  l r  =  Aer ;  y  =  )+ t , r i  wo

Cp = I4oc (.ZZe + .222(t+o/o) )

fr, = 2Q x (60 * 40) / 6r, x 6c =

Sy = JCO p si  ( /0Or Oiover) ,  F..  S.

=  2 O t ;  t i  =  6 r .

=  ) l t l l  p s i

o f i

g.

e

= ) I5L

Sv  =  l 00c  ps i  ( IOOOT Cover )  F .9 -=  )16 I

(L- .%) /7oo = 1 .99

(L-.%)/Looo= ]€

! 91  lCO I  P i l l e r s  ( 6C tx  l . lC '  Cen te r s )

C  =  14CC ps i ;  v l  = l * ,  i  L  =  ICC | ;

Cp = I l+cc ( .779 + .222 ( t1L/6)  )

R = 20 * ( la + lcc) / 6e x L2ct =

Su  =  / 00  ps i  ( 70C ,  Couu r ) ,  F .S .

S "  =  10C0  ps i  ( IOCOt  Cove r )1F .S .

i l  o  =  Z Q r 1  i l  =  6 1 .

-  ) L o ]  P 3 1

.44

= ,I6L (I- .44)/7OO = 2.n

= , l5I ( t- .44),/ tcoo= L.77

6

€

6 c r x  5 C r  p i l l a r s  ( . f r  J e n . , e r s \

C  =  l l + C O  p s i ;  r i  =  S 6 t ;  L  =  c i O t ;  ' l o  =  2 e t  i

Cp = Ir{cC ( .779 + .ZZ2(6o/6) )  = 4I !J psi

R = 2c x (8c + 6c) /  gct  xgC = .44

3 S, ,  =  /00  ps i  (  ZOr , r  Cover )1  F .S.  =  4L97

@ Sv .  IOCO ps i  ( fooor  cover ) ,  F ,S . .  =  4L97

H  =  6 l ' .

(L-,44)/  7oc = . .16

( r - .44 ) / roco  =  2 . rq

( 4 )



BIACKilAWK EilGITYEENING, CO,
Rt. 1, Box 146-H5 - Helper, Utah 84526 - Telephone (801) 637-2422

C o n c  I u s i o n s :- B a s e d  o n  t h e  c a l c u l a t i o n s ,  r o o n  p i l l a r s  d r i v e n  o n

6 C r  c e n t e r s  ( 4 C ' x  4 O '  p i l l a r s )  w i l l  h a v e  a  s a f e l - y

f a c t c r  o f  1 . 1 9  o r  g r e a t e r  w i t n  l e s s  t h a n  l C G 6 t  o f

cover .  th is  i s  acceptaoLe fo r  s i . ro r t - te rn  sn+- r ies .

I la in  Ont r ies  w i I I  heve to  reae in  ogen un t i l  rooo

d e v e l o p c ' r e n t  a n d  p i l l a r i n g  a r e  c c l p l e t e d .  S i n c e  t n e

lda ins  ere  under  . .he  heev ie r  cover  (7C0,  -  IOCCt) ,

t h e y  s n o u l d  n o t  b e  d r l v e n  o n  O G r  c e n l e r s .  I o  h e l i r

e n s u r e  l o n g e v i t y ,  : e t n s  s h o u l d  o e  d r i v e n  o n  5 C r  x  1 2 G r

c e n t e r s  o r  E C t x  8 L r  c e n L e r s .  I h e  s a f e t y  f a c + . o r s  f o r

8Cl  centers  a re  g reaLer  ihan 2 ;  fnere fore ,  t l rese

,  cen ters  a re  acce l r tec le  fo r  e i , ther  rocrs  o r  :na ins .  .

Reccrnnendat ions :Roons can ce  c i r i ven  on  e i iner  6c t  o r  Src l  cen ie rs

wi ' .h  a  r ,3ssonab le  fac ' .o r  o f  sa fe ty .  I f  roo :os  are

dr iven  on  t5Cr  csnruers ,  i t  i s  recoanended the l  lhe

n a i n  e n L r i e s  b e  d r i v e n  i n i t i a l l y  o n  6 C r x  I z G r  c e n -

te rs .  th i .s  w i l l  p rov ide  a  g rea 'eer  fac lo r  o f  sa fe ty .

The ra in  p i l la rs  cou ld  ' \ .hen  be  sp l i t  on  re l res t  aE

the  roorns  are  deve lcped,  to  op ' . i .n ize  recovery .

I f  8Cr  cen le rs  a re  useC fo r  t lo th  rooss  and ra ins ,

a  r e a s o n a b l e  f a c L o r  o f  s a f e l y  c a n  b e  e x p e c L e d t

p r o v l d i n g  t h a t  l h e  r r a i n s  a r e  d e v e l o p e d  t o  l h e  l i : : i t

t

-l

b e f o r e  r o o o  d e v e l o p m e n ' -  o r  p i l l e r i n g  b e g i n s .



BTACKilAWK EIYGIilEENIilG, CO,
Rt. 1,  Box 146-H5 Helper, Utah 84526 Telephone (8O1) 637 -2422

$r rmrng 1y 3
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( l )  l € r x  4 c t  p i l l a r s  ( 6 o r o e n t e r s )

S a f e l y  F a c t o r  g  7 0 C r  C o v e r  =  L . 9 9

S a f e t y  F a c | - o r  E  I C O C r  C o v e r =  I . ) 9

Recovery  FEctor  -  X%

( 2 )  4o rx  10C !  p i l t a r s  ( 60 '  x  I 20 '  Cen t . e r s )

Sefety  Factor  G'  70Or Cover  = 2. r ,

Sa fe ty  Fac to r  e  ICCO|  Sove r  =  ! . 77

Recovery Fac.-or = 4\i '"

( ) )  6o t x  6c t  p i t t a r j  ( 80 '  cen te r s )

Sa fe ty  Fac to r  €  TCCt  Oover  =  , . 16

Sa fe ty  Fac to r  g  ICOCr  Sove r  =  2 . r>

Recovery Fector = l*. io


